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What is claimed is: 

A semiconductor storage device comprising: 
first insulating film formed on a semiconductor 
substrate; 

f iinpt and second wirings arranged on said first 
insulatirfo film at a predetermined interval, said first 
and second wirings composed of a conductive film, and 
a second insulating film on the conductive film; 

a contact hole formed between said first and 
second wirings, and in said first insulating film 
between said ^irst and second wirings; and 

a third insulating film formed in said contact 
hole, said third\ insulating film being formed at least 
on a side wall of\ thef Jconductive film and a side wall 
of said first rn&uJ^atXng film. 

2. A devio4/afo6ording to claim 1, wherein said 
second insulating fi^m is a silicon nitride film, and 
said first insulatingX f ilm is a silicon oxide film. 

3. A device according to claim 1, wherein said 
third insulating film As a silicon nitride film. 

4. A device according to claim 1, wherein said 
third insulating film is\a silicon oxide film or a 
composite film of a silicon nitride film and a silicon 
oxide film, and has a smaller dielectric constant than 
a silicon nitride film, 

5. A semiconductor storage device comprising: 
an MOS transistor having a gate electrode and 
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\a source/drain region, said MOS transistor being formed 
cm a surface of a semiconductor substrate; 

\ a bit line connected to one region of said 
sourte/drain region, said bit line being located so as 
to intersect perpendicularly to a word line connected 
to said\gate electrode; 

a catoacitor formed above said bit line, said 
capacitor being connected to the other region of said 
source/drainV region; 

a first rnsulating film covering said MOS 
transistor, said bit line being located on said first 
insulating film; \ 

a second insuTyating film formed on said bit line; 

a third insulatVng fJuLm formed on said first 
insulating film and ^iLLdLsecond insulating film; 

a contact hole fi^V forming a storage node 
electrode of said capacitor formed through said third 
insulating film and said first insulating film, said 
contact hole exposing a siiie face of said bit line; and 

a fourth insulating film formed at least on a side 
wall of said bit line exposea from said contact hole 
and a side wall of said first\ insulating film. 

6. A device according to\ claim 5, wherein said 
third insulating film is a silicon nitride film, and 
said second and fourth insulating films are silicon 
oxide film. \ 

7. A device according to clavim 5, wherein said 
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fourth insulating film is a silicon oxide film or a 
Composite film of a silicon nitride film and a silicon 
ox\de film, and has a smaller dielectric constant than 
a silicon nitride film. 

A device according to claim 5, wherein said 
contactNhole for said storage node is divided by a 
linear/space pattern which intersects perpendicular to 
said bit liNie. 

9. A semiconductor device comprising: 
an MOS transistor having a gate electrode and 
a source/drain Vegion f said MOS transistor being formed 
on a surface of a semiconductor substrate; 

a bit line connected to one region of said 
source/drain regioA, »aid bit line being located so as 
to intersect perpeTr^tjmlarly to a word line connected 
to said gate elec 

a capacitor formed above said bit line, said 
capacitor being connected to the other region of said 
source/drain region; 

a first insulating film covering said MOS 
transistor, said bit line l^eing located on said first 
insulating film; 

a second insulating filiK formed on said bit line; 
a conductive film formed \pn said second insulating 

film; 

a third insulating film foriaed on said first 
insulating film and said conductive film; 
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contact hole for forming a storage node 
electrode of said capacitor formed through said third 
insulaning film and said first insulating film, said 
contact \hole exposing a side face of said bit line; 

a fourth insulating film formed at least on a side 
wall of salid bit line exposed from said contact hole 
and a side V a H °f said first insulating film; and 

a storage node electrode connected to one part of 
said conductive film, said storage node electrode being 
electrically Separated by said bit line and said fourth 
insulating fill 

10. A devic^e according to claim 9, wherein said 
fourth insulating^ film is a silicon oxide film or a 
composite film of Xa^gilicon nitride film and a silicon 
oxide film, and Tpra/a smaller dielectric constant than 
a silicon nitri'de f Aim. 

11. A device according to claim 9, wherein said 
contact hole for the itorage node is divided by a 
linear/space pattern wkich is intersects 
perpendicularly to said\bit line. 

12. A semiconductor^ storage device comprising: 
a semiconductor substrate; 

an element separation^ insulating film, formed on 
said semiconductor substratie, for dividing an element 
region; 

an MOS transistor, formed in the element region, 
having a gate insulating film,] a gate electrode 



(connected to a word line and a source/drain region; 

\ a first insulating film covering said element 
separation insulating film and said MOS transistor; 

\a first contact hole, formed on said first 
insulating film, reaching one source/drain region of 
said MOJS transistor; 

a second contact hole, formed on said first 
insulating\ f ilm, reaching the other source/drain region 
of said MOsVransistor; 

a first conductive plug for filling up said first 
contact hole; \ 

a second cojiductive plug for filling up said 
second contact heme; >j 

a second ii\suY^tLng film covering said first 
insulating film a^^dysaid first and second conductive 
plugs; \ 

a bit line contact, formed on said second 
insulating film, reaching said first conductive plug; 

a bit line formed on said second insulating film 
and bit line contact, a lower part of said bit line 
being composed of a conduct tive film and an upper part 
being composed of a third Insulating film; 

a fourth insulating fiftn formed on said second 
insulating film and bit lineA 

a contact hole for storage node, located on the 
side of said bit line and formed through said fourth 
insulating film and said second Insulating film, said 
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contact hole reaching said second conductive plug; 

a fifth insulating film formed at least on a side 
wall of said conductive film and a side wall of said 
second insulating film on said bit line exposed from 
saic\ contact hole; and 

capacitor connected to said second conductive 
plug, ^said capacitor having a storage node electrode 
electrically separated by said conductive film on said 
bit line\ connected to said second conductive plug and 
said fiftn insulating film, and a capacitor insulating 
film on tnte storage node electrode and a plate 
electrode an the capacitor insulating film. 

13. A device according to claim 12, wherein said 
third insulating film is a silicon nitride film, and 
said second and yfnurth insulating films are silicon 
oxide film&>-- ^ 

14. Ay^v.JJpe according to claim 12, wherein said 
fifth insulatinA film is a silicon oxide film or a 
composite film on a silicon nitride film and a silicon 
oxide film, and has a smaller dielectric constant than 
a silicon nitride fiilm. 

15. A device aqcording to claim 12, wherein said 
contact hole for a storage node is divided by a 
linear/space pattern w^iich intersects perpendicularly 
to said bit line, 

16. A semiconductor^ storage device comprising: 
a semiconductor substrate; 



elLement separation insulating films, formed on 
said semiconductor substrate, for dividing element 
regionA 

a plurality of MOS transistors formed in the 
element rtegions , said MOS transistors respectively have 
a gate instolating film, a gate electrode connected to 
a word line\and a source/drain region; 

a f irstXinsulating film for covering said element 
separation insulating films and said MOS transistors; 

first contact holes, formed on said first 
insulating film\ reaching one source/drain regions of 
said MOS transistors: 

second contax^y ^ioles , formed on said first 
insulating f ilm aching the other source/drain 
regions of said MOa transistors; 

a first conductive plug for filling up said 
respective first conAact holes; 

a second conductive plug for filling up said 
respective second contact holes; 

a second insulating film for covering said first 
insulating film and saifl first and second conductive 
plugs; \ 

a bit line contact, \formed on said second 
insulating film, reaching! said respective first 
conductive plugs; \ 

bit lines formed respective on said second 
insulating film and said bit line contact, an lower 



part of said respective bit lines being composed of 

s\ conductive film and upper part being composed of said 

th\rd insulating film; 

\ a fourth insulating film formed on said second 
insulating film and said bit lines; 

a\contact hole for a storage node, locating 
between\said bit lines and formed through said fourth 
insulatirig film and said second insulating film, said 
contact hole reaching said second conductive plug; 

a fifth insulating film formed at least on a side 
wall of said\conductive film and a side wall of said 
second insulamng film on said bit line exposed from 
said contact houe ; 

a capacitor\connected to said second conductive 
plug, said capaci&oajMriaving a storage node electrode 
electrically separated by the conductive film and said 
fifth insulating fi^pi on said bit line connected to 
said second conductive plug, a capacitor insulating 
film on the storage node electrode and a plate 
electrode on the capacitor insulating film. 

17, A device according to claim 16, wherein said 
third insulating film is\ a silicon nitride film, and 
said second and fourth inteulating films are silicon 
oxide films. \ 

18. A device according\to claim 16, wherein said 
fifth insulating film is a skicon oxide film or a 
composite film of a silicon nitride film and a silicon 
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ie film, and has a smaller dielectric constant the 
a/s\licon nitride film. 

19, A device accor<4/ng to claim 16/ wherein said 
contact hole for they^torage node is divided by a 
linear/space pattern which intersects perpendicularly 
to said bit lim 

20. A methdjd of manufacturing a semiconductor 
storage device comprising the steps of: 

forming a fipst insulating film on a semiconductor 
substrate; 

forming a conductive film on said first insulating 

film; 

forming a protective film on said conductive film; 
etching said protective film and conductive film 
locally and formingl first and second wirings; 

forming a second insulating film between said 

1 

first and second wirings; 



etching said second insulating film and first 
insulating film locally by using said protective film 
as a mask and forming \a contact hole between said first 
and second wirings; an^ 

forming a third insulating film at least on a side 
wall of said conductive \film and on a side wall of said 
first insulating film inxsaid contact hole. 

21. A method according to claim 20, said step of 
forming said second insulating film between said first 
and second wirings comprises the steps of: 
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depositing [said second insulating film on a whole 
surface; and 

etching sai& second insulating film up to the 
upper surface of jsaid protective film and removing it 
and planarizing tlhe surface. 

22. A method! according to claim 20, wherein said 
step of etching said second and first insulating films 
locally using said protective film as a mask and 
forming said contact hole between said first and second 
wirings comprises the steps of: 

forming a linear/space photo-resist which 
intersects perpendicularly to said first and second 
wirings ; and 

etching said second and first insulating films 
locally using said jjhoto-resist and protective film as 
a mask. 

23. A method ac&ording to claim 20, wherein said 
protective film is composed of a silicon nitride film, 
and the silicon nitride film is removed after said 
third insulating film lis formed. 

24. A method according to claim 20, wherein said 
protective film is composed of one of a second 
conductive film and a metallic film, and one of the 
second conductive film and the metallic film is removed 
after said third insulatiLng film is formed. 

25. A method according to claim 20, 
wherein said protective film is composed of 



a second conductive film, 

wherein said step of forming said protective film 
comprises the stiep of forming a third conductive film 
on said second conductive film, said second insulating 
film and in saidlcontact hole after said third 
insulating film ils formed, and the step of etch-backing 
said third and second conductive films and removing 
said second conductive film and filling up said contact 
hole with said thiWd conductive film. 

26. A method according to claim 20, 
wherein said protective film is composed of 
a second conductive! f ilm, 

said step of firming said protective film 



comprises the step o!f forming a third conductive film 
on said second conductive film and said second 
insulating film and in said contact hole after said 
third insulating filmiis formed, and the step of 
etching and removing e| portion of said third and second 
conductive films when said third conductive film is 
patterned by using a predetermined storage node 
electrode pattern. 

27. A method of manufacturing a semiconductor 
storage device comprising^ steps of: 

forming an element separation insulating film on 
a semiconductor substrate \ for dividing an element 
region; 

forming a gate electrdde on the element region 



divided by said element separation insulating film, 
connected to a &ate insulating film and a word line, 
and an MOS transistor having a source/drain region; 

forming a fkrst insulating film for covering said 
MOS transistor ai^d said element separation insulating 
film; 

etching said! first insulating film locally and 
forming a first contact hole reaching one of the 
source/drain regions of said MOS transistor and a 
second contact hole reaching the other source/drain 
region of said MOS Itransistor, said first contact hole 
being formed on the\ element region and on said element 
separation insulating film, and said second contact 
hole being formed on\ the element region, said first and 
second contact holes \being self -aligned with said gate 
electrode; 

forming first ancl second conductive plug for 
filling up said firsthand second contact holes; 

forming a second insulating film for covering said 
first insulating film and said first and second 
conductive plug; 

etching said seconci insulating film locally and 
forming a bit line contact reaching said first 



conductive plug on said element separation insulating 
film; 

forming a bit line, whose lower section is 
composed of a conductive fiilm and upper section is 
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composed of a\third insulating film, on said second 
insulating film and said bit line contact; 

forming a ^fourth insulating film on said second 
insulating film\and said bit line; 
5 etching said fourth insulating film and said 

second insulating! film locally by using said third 
insulating film as a mask and forming a storage node 
contact reaching said second conductive plug so that 
said storage node aontact is self-aligned with said bit 
10 line; \ 

forming a f if th\ insulating film on a side wall of 
the conductive film said bit line and a side wall of 
said second insulating film in said storage node 
contact; and 

15 forming a storage \node electrode, a capacitor 

insulating film on said\storage node electrode and 
a plate electrode on said capacitor insulating film in 
this order so as to form\a capacitor, said storage node 
electrode connected to said second conductive plug and 

20 electrically separated from the conductive film of said 

bit line by said fifth insulating film. 

28. A method according^ to claim 27, wherein said 
step of forming said fourth \ insulating film on said 
second insulating film and said bit line comprises the 

25 step of: 

depositing said fourth insulating film on the 
whole surface; and 
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etching and removing said fourth insulating film 
up to an upper surface of said third insulating film so 
as to level the surface. 

29. A method\ according to claim 27, wherein said 
5 step of etching said fourth insulating film and said 

second insulating fiilm locally by using said third 
insulating film as a mask and forming a storage node 
contact reaching said second conductive plug so that 
said storage node contact is self-aligned with said bit 
10 line, comprises the steps of: 

forming a linear/space photo-resist which 
intersects perpendicularly to said bit line; and 

etching said fourth\ insulating film and said 
second insulating film locally by using said photo- 
15 resist and said third insulating film as a mask. 



